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Intestinal Adenomatosis in a Blue Fox (Alopex lagopus)
T. LANDSVERK An outbreak of diarrhea affected about 30 of 400 blue fox pups on one farm. The diseased foxes, from four litters that had just been weaned, were about 2% months old. Older pups were not affected. One third of the diseased pups died during the acute phase of the diarrhea, one third recovered and another third developed chronic diarrhea and debility. Treatment with many goblet cells; hyperplastic epithelium has few, and forms tortuous irregular crypts. HE.
Fig. 5
Apex of hyperplastic epithelial cell with many rod-shaped, slightly curved organisms in cytoplasm. Inset: enlarged organisms and binary fission (arrow). Lead citrate and uranyl acetate.
tetracycline for three days had no effect on the course of the disease. The chronically diseased foxes were kept for about three months until pelted. The following observations are based on necropsy of one diseased fox.
Necropsy showed anemia and emaciation. The walls of the cecum and the proximal portion of colon were up to 6 or 7 m m thick, and the lumen was narrow (fig. 1,2) . The mucosa in the affected intestine was thick, wrinkled and ulcerated. Microscopically, the mucosa in the thickened portion of cecum and colon showed patchy distribution of epithelial hyperplasia with tortuous irregular crypts ( fig. 3 ). The lesion often assumed an adenoma-like character, with downgrowth of the hyperplastic crypts into submucosal tissues ( fig. 4 ). The hyperplastic epithelium was usually high and columnar with pseudostratified segments; differentiation into goblet cells was rare. Silver impregnation (Warthin-Starry stain) showed rod-shaped, somewhat curved microorganisms in the apical cytoplasm of the hyperplastic epithelial cells. The organisms were faintly periodic acid-Schiff (PAS)-positive and gram-negative. The mucosa had several pyogranulomatous foci, sometimes associated with necrosis of crypt epithelium and crypt abscesses. Extensive fibroplasia of the mucosa and submucosa accompanied the inflammatory reaction. The muscle layers were thickened. No adenomatous lesions were seen in sections from the ileum and jejunum.
Colon specimens were futed in neutral phosphate-buffered formalin, post-futed in osmium tetroxide and processed routinely for electron microscopy. Numerous rod-shaped organisms were seen in the apical cytoplasm of the hyperplastic cells. The organisms measured approximately 2 x 0.3 pm; they were slightly curved and surrounded by a double crenulated cell wall ( fig. 5 ). Transverse binary fission was seen occasionally ( fig. 5, inset) . The organisms were lying free in the cytoplasm of the epithelial cells and never were seen in membrane-enclosed vacuoles.
No pathogenic bacteria were isolated from the intestinal contents by routine techniques. No bacteriological examination was made of the intestinal wall. Parasitological examination of the intestine showed some immature specimens of Toxascaris feoninu.
This lesion resembled the adenomatous hyperplasia described in pigs [3], lambs [2], and hamsters [I]. The intracellular organisms also resembled those described in pigs [5] and hamsters (61, the organisms in pigs being identitied as CutnpyZobucter sputorum subsp. mucosulis [4] . The localization of the intestinal lesion in the cecum and colon, however, distinguishes this condition from that described in the other species, which usually involved the ileum as well. Otherwise, this disease is analogous to that in the other species, and may involve a symbiosis of bacteria and epithelial cells resulting in epithelial transformation. This is the first report of intestinal adenomatosis in the blue fox.
